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In the claims: 



1 . (Original) A DRAM circuit comprising a plurality of aligned sense amplifiers, 

bit line pairs connected to the plurality of sense amplifiers, respectively, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 



the bit line pairs and the memory cells are alternately arranged on a right side (upper side) 
and a left side (lower side) of the sense amplifiers per N (N: natural number) aligned 
sense amplifiers. 



2, (Original) The DRAM circuit according to claim t , wherein there cross two bit lines 
constituting the bit line pair arranged on one side of a right side (upper side) and a left 
side (lower side) of the sense amplifier, and a space between the bit lines widens or 
narrows from the cross. 



3. (Original) The DRAM circuit according to claim 2, wherein, further, two bit lines 
constituting the bit line pair, which is arranged on the other side of the one right side 
(upper side) or left side (lower side) of the sense amplifier, do not cross, and a space 
therebetween widens or narrows on the way. 



4. (Original) The DRAM circuit according to claim 1, wherein the bit line pairs arranged 
on one of the right side (upper side) and left side (lower side) of the sense amplifier are 
both connected to corresponding data lines via bit switches. 
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5. (Original) The DRAM circuit according to claim 1, wherein the plurality of aligned 
sense amplifiers is divided every M sense amplifiers (M: natural number), and a set 
driver is disposed in a separated area. 



6. (Original) The DRAM circuit according to claim 3, wherein the bit line pairs comprise 
a bit line configuration in a multiple twisted bit line (MTBL) method. 



7. (Original) A DRAM circuit comprising: 

a plurality of sense amplifiers arranged in Q lines each containing the P sense amplifiers; 

bit line pairs connected to the plurality of sense amplifiers, respectively; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the bit line pairs and the memory cells are arranged every N (N: natural number) 
aligned sense amplifiers in the Q lines, alternately on a right side (upper side) and a left 
side (lower side) of the sense amplifiers, and P and Q are both integers of more than 3, 
and N is an arbitrary integer of more than 1 and less than (P/3). 



8. (Currently amended) A DRAM circuit comprising a plurality of sense amplifiers SA 
(J, K) arranged in Q lines each containing the P sense amplifiers, 

bit line pairs connected to the plurality of sense amplifiers SA (J, K), respectively, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 
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Ihe sense amplifier SA (J, K) is connected to each of the bit line pairs arranged between 
the sense amplifier SA (J, K) and a sense amplifier SA (J, K-l) in one next line 

;xt lino ; 



a sense amplifier SA(J+1,K) is connected to the bit line pairs arranged between the 
sense amplifier SA (J+l , K) and a sense amplifier SA (J+l, K+l) in another one next line 
or - a acngc amplifier SA (J 1 1, K - l) in the other next line; 



a sense amplifier SA (J+2 K) is connected to each of the bit line pairs arranged 
between the sense amplifier SA (J+2 3, K) and a sense amplifier SA (J+2, K-l) in one 
next line or a jenso amplifier SA (J 12, K' 1) m the other next line ; and 

P and Q are both integers of more than 3, J is an arbitrary integer of more than 1 and less 
than P, and K is an arbitrary integer of more than 1 and less than Q. 



9. (Currently amended) The DRAM circuit accosting to claim 8, wherein two bit lines 
constituting the bit line pair, which is arranged in one space between the sense amplifier 
SA (J, K) and the sense amplifier SA (J, K ' 1) or SA (J, K-l) in the next line, cross, and 
from the cross, a space between the two bit lines widens or narrows. 



10. (Currently amended) A DRAM ci rcuit comprising a p lurali ty of sense amplifiers SA 
f J. K) arranged in O lines each containing the P sense ampli 



bit line pairs connected to the plurality of sense amplifiers 



respectively, and 



memory cells connected respectively to the bit lines constituting the bit line pairs. 
wherein 
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the sense amplifier SA IT. K) is conn ected to each of the bit line pairs arranged between 
the sense amplifier SA <X JO and a sense a mplifier SA (J. K-l) in one next line or a sense 
amplifier SA (J. K+n in the other next line: 



>e amplifier SA ( J+l. K.) is c onnected to the bit line pairs arranged between the 
sense amplifier SA f J+l . K) and a sense amplifier SA ( J+l . K+1 ^ in one next line nr a 
sense amplifi er SA ( J+l , K-l) in the other next line: 



a sense amplifier SA ( J +3. K) is connected to each of the bit line pairs arranged between 
the sense amplifier SA C J+3. K) and a sense amplifier SA (3+2, K-I) in one next line or a 
sense amplifier SA <~J+ 2. K+1 > in the other next line: and 

P and Q are both integers of more th an 3. J is an arbitrary integer of more than I and less 
than P, and K is an arbitrary integer of more than 1 and less than Q, wherein two hit lines 
constituting the bit line pair, which is arranged in one space between the sense amplifier 
SA (J. IP and the sens e amplifier SA (3. K+n or SA (J. K-I) in the next line, cross, and 
from the cross, a spac e between the two bit lines widens or narrows and Tho PR AM 
e i rcuit according to claim 9, wherein, further, two bit lines constituting the bit line pair, 
which is arranged in a space opposite to the one space between the sense amplifier SA (J, 
K) and the sense amplifier SA (J, K+I) or SA (J, K-l) in the next line, do not cross, and a 
space therebetween widens or narrows on the way. 



1 1 . (Currently amended) The DRAM circuit according to claim 8, wherein the bit line 
pairs arranged in one space between the sense amplifier SA (J, K) and the sense amplifier 
SA(J,K!l)er SA (J, K-l) in the next line are both connected to corresponding data lines 
via bit switches. 



12. (Original) The DRAM circuit according to claim 8, wherein the plurality of sense 
amplifiers, whose number arranged in one line is P, is divided every M sense amplifiers 
(M: natural number), and a set driver is disposed in a separated area. 
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13. (Original) The DRAM circuit according to claim 10, wherein the bit line pairs 
comprise a bit line configuration in a multiple twisted bit line (MTBL) method. 



14. (Currently amended) A DRAM circuit comprising: 

a plurality of sense amplifiers SA (J, K) arranged in Q lines each containing the P sense 
amplifiers; 

bit line pairs connected to the plurality of sense amplifiers SA (J, K), respectively; and 

memory cells connected respectively to the bit lines conshtuting the bit line pairs, 

wherein the sense amplifier SA (J, K) and a sense amplifier SA (J+l, K) are each 
connected to each of the bit line pairs arranged between a sense amplifier SA (J, K-l) in 
one next line and a sense amplifier SA (J+l, K-l) or between o acnac amplifier SA (J, 
K 1 1) in tho other next line and a acnsc amplifier SA (J 1 1, K i j ); 

a sense amplifier SA (J+2, K) and a sense amplifier SA (J+3, K) are each connected to 
the bit line pairs arranged between a sense amplifier SA (J+2, K+l ) in another eae next 
line and a sense amplifier SA (J+3, K+l) or bctwccn-a oenoo amplifier SA (J 1 2, K I) in 
fco other next line and a scnac amplifier SA (J 1 3, K I ) ; 

a sense amplifier SA (J+4, K) and a sense amplifier SA (J+5, K) are each connected to 
each of the bit line pairs arranged between a sense amplifier SA (J+4, K-l) in one next 
line and a sense amplifier SA (J+5, K-l) or between a ocnac amplifier SA (J 1 1, K 1 1) in 
the other next line and a gcnac amplifier SA (J 1 4, K 1 1) ; and 

P and Q are both integers of more than 6, J is an arbitrary integer of more than 1 and less 
than P, and K is an arbitrary integer of more than 1 and less than Q. 
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1 5. (Original) An operation method of a DRAM circuit comprising a plurality of aligned 
sense amplifiers, 

bit line pairs connected to the plurality of sense amplifiere, respectively, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 

the bit line pairs and memory cells are alternately arranged on a right side (upper side) 
and a left side (lower side) of the sense amplifiers per N (N: natural number) aligned 
sense amplifiers, 

the method comprising a step of activating the plurality of sense amplifiers connected to 
the bit line pairs and memory cells arranged on the right side (upper side) of the sense 
amplifiers, and the plurality of sense amplifiers connected to the bit line pairs and 
memory cells arranged on the left side (lower side) of the sense amplifiers at different 
timing, when data is read. 



16. (Original) An operation method of a DRAM circuit comprising: 
a plurality of sense amplifiers arranged in Q lines each containing the P sense amplifiers; 
bit line pairs connected to the plurality of sense amplifiers, respectively; and 
memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the bit line pairs and the memory cells are arranged every N (N: natural number) 
aligned sense amplifiers in the Q lines, alternately on a right side (upper side) and a left 
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side (lower side) of the sense amplifiers, and P and Q are both integers of more than 3, 
and N is an arbitrary integer of more than 1 and less than (P/3); 

the method comprising a step of activating the plurality of sense amplifiers connected to 
the bit line pairs and memory cells arranged on the right side (upper side) of the sense 
amplifiers, and the plurality of sense amplifiers connected to the bit line pairs and 
memory cells arranged on the left side (lower side) ofth(s sense a^g^ at different 
timing, when data is read. 



17. (Original) An operation method of a DRAM circuit comprising: 

a plurality of sense amplifiers SA (J, K) arranged in Q lines each containing the P sense 
amplifiers; 

bit line pairs connected to the plurality of sense amplifiers SA (J, K), respectively; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the sense amplifier SA (J, K) is connected to each of the bit line pairs arranged 
between the sense amplifier SA (J, K) and a sense amplifier SA (J, K-l) in one next line 
or a sense amplifier SA (J, K+I) in the other next line; 

a sense amplifier SA (J+l , K) is connected to the bit line pair arranged between the sense 
amplifier SA (J+l, K) and a sense amplifier SA (J+l , K+l) in one next line or a sense 
amplifier SA (J+l , K-l) in the other next line; 

a sense amplifier SA (J+3, K) is connected to the bit line pair arranged between the sense 
amplifier SA (J+3, K) and a sense amplifier SA (J+2, K-l) in one next line or a sense 
amplifier SA (J+2, K+l) in the other next line; and 
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P and Q are both integers of more than 3, J is an arbitrary integer of more than 1 and less 
than P, and K is an arbitrary integer of more than 1 and less than Q; 

the method comprising a step of activating the sense amplifier SA (J+l, K) at timing 
different from the sense amplifier SA (J, K) and the sense amplifier SA (J+3, K), when 
data is read. 



18- (Original) An operation method of a DRAM circuit comprising: 

* 

a plurality of sense amplifiers SA (J, K) arranged in Q lines each containing the P sense 
amplifiers; 

bit line pairs connected to the plurality of sense amplifiers SA (J, K), respectively; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein sense amplifier SA (J, K) and a sense amplifier SA (J+l, K) are each connected 
to each of the bit line pairs arranged between a sense amplifier SA (J, K-l ) in one next 
line and a sense amplifier SA (J+l , K-l) or between a sense amplifier SA (J, K+l ) in the 
other next line and a sense amplifier SA (J+l, K+l); 

a sense amplifier SA (J+2, K) and a sense amplifier SA (J+3, K) are each connected to 
the bit line pairs arranged between a sense amplifier SA (J+2, K+t) in one next line and a 
sense amplifier SA (J+3, K+l) or between a sense amplifier SA (J+2, K-l) in the other 
next line and a sense amplifier SA (J+3, K-l ); 

a sense amplifier SA (J+4, K) and a sense amplifier SA (J+5, K) are each connected to 
each of the bit line pairs arranged between a sense amplifier SA (J+4, K-l) in one next 
line and a sense amplifier SA (J+5, K-l) or between a sense amplifier SA (J+4, K+l) in 
the other next line and a sense amplifier SA (J+4, K+l); and 
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P and Q are both integers of more than 6, J is an arbitrary integer of more than 1 and less 
than P, and K is an arbitrary integer of more than 1 and less than Q; 



sense 



the method comprising a step of activating the sense amplifier SA (J, K), the 
amplifier SA (J+l, K), the sense amplifier SA (J+4, K) and the sense amplifier SA (J+5, 
K) at timing different from the sense amplifier SA (J+2, K) and the sense amplifier SA 
(J+3, K), when data is read. 



19. (New) A DRAM circuit comprising a plurality of aligned sense amplifiers, 
bit line pairs connected to the plurality of sense amplifiers, respectively, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 



the bit line pairs and the memory cells arc alternately arranged on a right side (upper side) 
and a left side (lower side) of the sense amplifiers per N (N: natural number) aligned 
sense amplifiers so that first bit line pairs and memory cells are arranged on a right side 
(upper side) of a first sense amplifier, second bit line pairs and memory cells are arranged 
on a left side (lower side) of a second sense amplifier, third bit line pairs and memory 
cells are arranged on a right side (upper side) of a third sense amplifier, and so on until all 
bit line pairs and memory cells have been alternately arranged per the N aligned sense 
amplifiers. 



20. (New) A DRAM circuit comprising: 

a plurality of sense amplifiers arranged in Q lines each containing the P sense amplifiers; 
bit line pairs connected to the plurality of sense amplifiers, respectively; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
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wherein the bit line pairs and the memory cells are arranged every N (N: natural number) 
aligned sense amplifiers in the Q lines, alternately on a right side (upper side) and a left 
side (lower side) of the sense amplifiers, and P and Q are both integers of more than 3, 
and N is an arbitrary integer of more than 1 and less than (P/3) so that first bit line pairs 
and memory cells are arranged on a right side (upper side) of a first sense amplifier in a 
first line, second bit line pairs and memory cells are arranged on a left side (lower side) of 
a second sense amplifier in a first line, third bit line pairs and memory cells are arranged 
on a right side (upper side) of a third sense amplifier in a first line, and so on until all bit 
line pairs and memory cells have been alternately arranged per the N aligned sense 
amplifiers in the Q lines. 
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